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PLASTIC
REVOLUTION
Reuse of Marine Plastic Garbage

Zhang , Jingshi
Advisor: Professor Marcos Parga

ABSTRACT
The issue of Great

PLASTIC

Pacific Garbage

Patch has been getting more and more attention

from people. The great pacific garbage patch, also
described as the Pacific trash vortex, is a gyre of
marine debris particles in the north central Pacific Ocean. Estimate of size range from 700,000
square kilometers (about the size of Texas) to more
than 15,000,000 square kilometers (about the
size of Russia). In 1992, 28,000 rubber ducks were
plunged into the ocean after a shipping crate was
lost at sea on its way to the US from Hong Kong.
Many years ago, the rubber ducks are now seen as
a vital tool in our understanding of ocean currents,
as well as teaching us about ocean pollution.

The proposal makes the abandoned offshore oil
rigs as a starting point. By reducing and adding
structure and equipment to the oil rigs, change
them into trash traps and giant 3d building printing facilities. The new structure will float on the
water and collect plastic garbage. Then the plastic
garbage will be classified into two part: could be
re-used, could not be re-used. The re-used group
will be re-produced as 3d-printing materials. We
use the material to print new structure around the
original oil rigs. The new structure is also a floating laboratory for collecting ocean and climate
data. The floating laboratory will travel all over the
world by following ocean current. Some of the new
structures are traveling randomly. Some of them
shall be operated by people, they could attach to a
harbor and stay for a period. Scientists get into the
structure to obtain the information the structure
collect. The structure could be a temporary exhibition space for local people. In this way, the selfgrowth floating structure is not only a laboratory,
but also act as a media which tells people such
information: here is the problem. We have lots of
garbage.
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PART I

BACKGROUND

The Life Cycle of Plastic Production

BIRTH
Plastic begin their lives as
crude oil. The crude oil is
heated until it produces ethylene gas, and then converted
to polyethylene that is forced
through holes to make string.
The string is cut, stretched
and dyed, becoming a plastic
product.
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The Life Cycle of Plastic Production

LIFE SPAN
Plastic is versatile, hygenic,
lightweight, flexible and highly
durable. Plastic materials have
effectively permeated every
aspect of modern day life.

Agriculture
Greenhouse film, irrigation
and drainage pipes, fishing
nets, aquaculture floater

Industry
Electrical plastic insulating
materials, packaging, containers, building industry etc...
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Daily Life
Plastic sandals, slippers, raincoats, handbags, children’s toy, toothbrushes, soap
boxes, hot water bottles, TV sets, recorders, electric fans, washing machines,
refrigerators
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The Life Cycle of Plastic Production

THE NEXT 1,00

00 YEARS
Plastic that aren’t recycled end up
in landfills or the ocean. Scientists
estimate it can take up to 1,000
years for plastic production disintegrate completely, releasing toxins
and damaging the environment as
they decay. In addition, each year
more than a million sea birds and
100,000 animals including whales,
dolphins and seals are killed because
of plastic bags.
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Problems caused by plastic waste in the ocean to

MARINE LIIFE
• Entanglement and ingestion by animals, including
damage caused by lost fishing equipment.
• Habitat degradation.
• Exposure to chemicals in the plastic.

o

HUMAN LIFE
•Exposure to toxical chemicals through the food chain.

Problems caused by plastic waste in the ocean to

DIFFICULTY
•This pollution is extremely difficult to remove from the
environment or trace back to it.

o

CLIMATE
•Recycling 1 million tonnes of plastic equals taking 1
million cars off the road (in terms of CO2 emission)

YELLOW
The great pacific garbage patch, also
described as the Pacific trash vortex,
is a gyre of marine debris particles
in the north central Pacific Ocean.
Estimate of size range from 700,000
square kilometers (about the size
of Texas) to more than 15,000,000
million square kilometers (about
the size of Russia). In 1992, 28,000
rubber ducks were plunged into the
ocean after a shipping crate was
lost at sea on its way to the US from
Hong Kong. Many years ago, the
rubber ducks are now seen as a vital
tool in our understanding of ocean
currents, as well as teaching us
about ocean pollution.
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PART II

CASE STUDY

RECYCLED
On July 4th the first Recycled Park
opened in the Rotterdam harbor.
Floating debris from the rivers and
port is retrieved and recycled to create a floating park of 140m2.
The aim of this iconic Recycled Park
is to illustrate that recycled plastic
from the open waters is a valuable
material and suitable for recycling.
By re-using the retrieved plastics and
by producing building blocks with
them, the plastics receives new
value. As an extra the building blocks
create a new green area; Recycled
Park. Floating green structures are a
plus for the city and have an ecological function in the river as habitat
for micro and macro fauna as snails,
flatworms, larva, beetles and fish.

ISLAND

ADDIDAS’ 3D-PRINTED F
RECYCLES OCEAN PLASTI
The shoe company has dabbled
before in using recycled materials in
their new products. Just earlier this
year Adidas released a prototype
with an upper made out of plastic
scooped from the ocean. In a partnership with Parley for the Oceans,
a collaborative group dedicated to
preserving and cleaning our planet’s
delicate oceans, Adidas took the recycled-footwear idea a step further.
The new shoe concept features a
3D-printed insole made from ocean
plastic, such as recycled polyamide and gillnets, plus an upper also
made from ocean plastic materials.
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3D PRINTING HOUSE
House 3D printers use extrusion
technology.
In both cases, paste-type components such as concrete are used as
filament. The material is pushed out
of a special nozzle to form layers.
To put it simply, paste extrusion is
similar using a piping bag to spread
frosting on a cake.
The printer creates the foundations
and walls of the house or building,
layer by layer. The ground is literally the printer’s build plate. Some
concrete 3D printers, however, are
used to 3D print brick molds. When
molded, the bricks are then piled
atop each other manually (or with a
robotic arm).

PART III

CONCEPT

Floating park in Rotterdam

3D printing houses
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Which parts to remain?
What should be added to the platfom?

Combine previose cases study, I
came up the ideas: recycle plastic
in oceans, reproduce materials, and
use the renewed material to print
buildings.
Plastic starts their life from crude oil,
so make use of oil rig platform as my
printing platform because we don’t
want to create more and waste
more resource, we just use the old
structure and change it a little bit.

And then, I started to think about
what kind of building should I print:
we want a easy shape while considering the technique problems, we
want it to be symbolic like the yellow
duck because the bright color and
cute shape draw people’s attention.
By this way, the printed buildings
could express a message of ocean
pollution.

PART VI

DRAWINGS
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The printed building should be easy to
print and assemble with meaningful shape.
So the shape will be like a capsule. the capsule consists of GPS, video record system,
sample collection and storage system. GPS
for tracking its travel routs. The engine is
for directing movement in the ocean. the
video recording system will take video
of pacific garbage when its on its way to
travel. the sample collection system is for
scientists to take track of ocean water condition in the middle of oceans.

The Capsule could be printed in
different patterns because the
garbage patch consists of different
colors plastic. So the outlooking og
capsules will be changed often.
The patterns listed below are all
made of plastic as references.

Once one capsule reaches a shore,
people live in this area will built a
temporary structure to welcome the
capsule. the capsule will play the
video the capsule records y using
Temporary equipment like projection. scientists will get into the capsule, get the marine water samples
for experiment.

The capsule travels to different part
of world. It will pass the harbor of
the metropolis, pass the shore of
the small town with the message of
plastic garbage pollution.

SUMMARY
Human beings made the damage to the
ocean without their consciousness. So we
have to let them know that everyday things
can be harmful to nature. As a conclusion,
the whole projection:
1 we take action to reduce the plastic garbage in the ocean, make them useful again.
2 by spreading the message: we want
people to stop using plastic and throwing
plastic.
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